Role of bone morphogenetic protein 2 in the crosstalk between endothelial progenitor cells and mesenchymal stem cells.
In recent studies, we and others have demonstrated that bone morphogenetic protein-2 (BMP-2) promotes vascularization, inhibits hypoxic cell death of cancer cells and may be involved in tumor angiogenesis. The activation of circulating endothelial progenitor cells (EPCs) and mesenchymal stem cells (MSCs) represents a crucial factor in the process of postnatal neovascularization. BMP-2 protein expression has been detected in several tumor tissues and BMP receptors are expressed in EPCs and MSCs. We therefore analysed the influence of recombinant human (rh) BMP-2 on the function of human EPCs and human bone marrow derived MSCs. Treatment of EPCs isolated from peripheral blood with rhBMP-2 did not induce any significant changes in EPC viability but induced a dose-dependent activation of chemotaxis. Incubation of human MSCs isolated from bone marrow aspirates with rhBMP-2 revealed no significant effect on MSC proliferation. Incubation of EPCs with supernatants of MSCs significantly increased the cell viability compared to controls cultivated with endothelial cell medium. Protein and mRNA expression of the vascular endothelial growth factor (VEGF) family member, placental growth factor (PlGF), which is known to be involved in the expansion and recruitment of EPCs, was induced in MSCs after treatment with rhBMP-2. We conclude that tumor- associated BMP-2 secretion might promote tumor angiogenesis by chemotactic effects on EPCs circulating in the peripheral blood and by increased secretion of paracrine angiogenic growth factors including PlGF in MSCs of the tumor stroma.